ey Docket: ICL 2-002 



10 



15 



20 



25 



30 



35 



CLAIMS 

1. The method for transmitting binary information from an information stream, 
comprising the steps of: \ 

(a) generating an R.F. carrier at a select carrier frequency and 
exhibiting a waveform with a continuous sequence of wavelets each being defined 
between crossover positions each of which represents a substantially zero energy 
level; 

(b) receiving sa d information stream as a given sequence of first and 
second binary signals; 

(c) synchronize g said sequence of first and second binary signals 
with said carrier continuous secuence of wavelet crossover positions to provide 
synchronizing control outputs corresponding with said first and second binary signals; 

(d) modulating siiid carrier in response to said synchronizing control 
outputs by terminating said carrie between wavelet defining crossover positions to 
derive a said first binary signal and transmitting a said wavelet between said crossover 
positions within said sequence to de rive a said second binary signal; and 



2. 



(e) broadcasting 
The method of claim 



3. 



said modulated carrier, 
in which: 

said step (d) for modulating said carrier is carried out by switching said 
carrier off and on in response to Seiid synchronizing control outputs without effecting a 
sideband generating distortion thereof. 

in which: 

said step (a) for generating an R.F. carrier is carried out by providing a 
local oscillator having an oscillator output at said carrier frequency; and 

said step (c) for synchronizing said binary signals with said carrier 
sequence of wavelets is carried outl by phase tracking said carrier to provide a phase 
signal identifying said crossover positions, and combining said phase signal with said 
given sequence of first and second pinary signals to derive said synchronizing control 
outputs. 

4. The method of claim 3 \in which said step (c) effects said combining of 
said phase signal with said sequence of first and second binary signals with select 
delays for permitting said carrier modulation termination and transmission to persist for 
the interval of at least a full cycle wavelet. 

5. The method of claim 1 irl which said step (d) for modulating said carrier 
includes the step of filtering to remove harmonics from said modulated carrier. 
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6. The method of claim 1 including the steps of: 

(e) providing a receiver station having an antenna responsive to said 
broadcasted modulated carrier and haying an antenna output; 

(f) extracting a received modulated carrier signal from said antenna 
output without effecting distortion thereof; 

(g) demodulating safid received modulated carrier signal by detecting 
the respective absence and presence of said wavelets to identify binary information 
corresponding with said first and second binary signals; 

(h) deriving a bins ry information stream from said demodulated 
received modulated carrier signal; and 

(i) providing said binary information stream at a receiver output. 

7. The method of claim 6 in which said step (f) for extracting a received 
modulated carrier signal is carried out by non-resonantly pre-amplifying said antenna 
output to provide a pre-amplified antehna output, and filtering said pre-amplified antenna 

substantially at said carrier frequency, 
in which: 



output to provide a band pass output 
8. The method of claim 6 



providing a reference oscillator with 



said step (g) for demodulating said received carrier signal is carried out by 



a reference output at said carrier frequency and 



providing a digital signal processor re sponsive to said reference output and said received 
20 modulated carrier signal to effect a comparison therebetween and propagate said first 
binary signal in the absence of a s aid wavelet and said second binary signal in the 
presence of a wavelet at said receiv 3d modulated carrier signal. 

including the steps of: 

step (a) to carry out the generation of n said R.F. 
25 carriers, each having a unique said carrier frequency. 

receives said information stream as a serial said 
binary signals each n successive signals of which 



9, The method of claim 

(f) reiterating sai 
carriers, each having a unique said 

(g) said step (b) 
given sequence of first and seconc 
are arranged as an n-bit binary won 

(h) said steps (c 
successive signals in conjunction wi 

10. 



, (d) and (e) are reiterated for each of said n 
30 successive signals in conjunction wi h one of said n R.F. carriers. 

The method of claim 11 including the steps of: 

(e) providing a receiver assembly having an antenna responsive to 
said broadcasted modulated carrier ahd having an antenna output; 

(f) extracting a received modulated carrier signal from said antenna 
35 output without effecting distortion thereof; 



-20- 



ey Docket: ICL 2-002 



L 



eiver local oscillator having a select mixing 



which said step (g) provides said select mixing 
representing an integer multiple of said select 



(g) providing a re 
frequency output; 

(h) mixing said mixii ig frequency output with said received modulated 
carrier signal to derive a mixed output exhibiting intermediate frequency components. 

5 (i) filtering said mixfed output to derive a select intermediate carrier 

output at a select said intermediate frequency component; 

(j) detecting the piise categorized components of said select 
intermediate carrier output to derive a bi lary information output corresponding with said 
binary information of said information stream; and 
10 (k) providing an outpijt binary signal corresponding with said binary 

information output at a receiver output. 

1 1 . The method of claim 1 0. in 
frequency output at a mixing frequency 
carrier frequency. 

15 12. The method of claim 10 in which said step (g) provides said select mixing 

frequency output at a mixing frequency which is an integer ration with respect to said 
select carrier frequency. 

13. The method of claim 12 in which said step (g) provides said select mixing 
frequency output at a frequency level greater than said select carrier frequency. 
20 14. The method of claim 12 in which said step (i) in which said select 

intermediate frequency component is a sur i intermediate frequency component. 
1 5. The method of claim 9 including the steps of: 

(i) providing a receiver assembly having an antenna assembly 
responsive to n said modulated carriers to provide an antenna output. 

25 G) extracting a received modulated complex carrier signal from said 

antenna output without effecting the distortion thereof; 

(k) providing a receive^ local oscillator having a select mixing 
frequency output; 

(I) mixing said mixing frequency output with said complex carrier 
30 signal to derive a mixed output exhibiting unique frequency components corresponding 
with the frequencies of said n R.F. carriers; 

(m) providing a filtering assembly with n filter stages, each responsive 
to said mixed output to derive respective nWermediate carrier outputs at n select, 
spaced discriminate intermediate frequency components; and 
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(n) providing a 



16. 



(o) 



datastream. 
17. 



detector assembly having n detector stages, each 
responsive to a respective one of said n intermediate carrier outputs to derive respective 
n binary information outputs. 

The method of clairh 15 including the step of: 

combining < aid n binary information outputs into a serial binary 



The method of claim 



(f) reiterating s<iid step (a) to carry out the generation of n said R.F. 



carrier, each having a unique said 

(g) said step (b) 
said given sequence of first and se 

(h) said steps (c 
carriers to provide a broadcasting o 

(i) providing a 



1 including the steps of: 



carrier frequency; 

10 (g) said step (b) receiver n said information streams each as a unique 

x>nd binary signals; 

, (d) and (e) are reiterated for each of said n RF. 
n said modulated carrier; 

receiver assembly having an antenna assembly 
15 responsive to said n modulated carriers to provide an antenna output; 

(j) extracting a received modulated complex carrier signal from said 
antenna output without effecting the distortion thereof; 

(k) providing a Receiver local oscillator having a select mixing 
frequency output; 

20 (I) mixing said miking frequency output with said complex carrier 

signal to derive a mixed output exhibiting unique frequency components corresponding 
with the frequencies of said n R.F. carriers; 

(m) providing a filtering assembly with n filter stages each responsive 
to said mixed output to derive respective n intermediate carrier outputs at n select, 
25 spaced discriminate intermediate frequency components; and 

(n) providing a detector assembly having n detector stages, each 
responsive to a respective one of said ^intermediate carrier outputs to derive respective 
n binary information outputs. 

18. The method of claim 17 including the step of: 
30 (o) combining said n pinary information outputs into a serial binary 

datastream. 

19. The method of claim 1 inclining the steps of: 
(e) providing a receiver assembly having an antenna exhibiting a 

broadband reception characteristic providrhg respective response to said broadcasted 
35 modulated carrier and having an antenna\ output corresponding with said broadband 
reception; 
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(f) amplifying said 
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antenna output to provide a received signal without 



effecting distortion of said antenna output; 

(g) submitting said received signal to a narrow band filtering stage to 
provide a filtered output corresponding with said modulated carrier; 
5 (h) deriving a binary information stream from said filtered output; and 

(i) providing said binary stream at a receiver output. 

20. The method of claim 19\in which said steps (f) for amplifying said antenna 
output is carried out with a Class A amplifier. 

21. The method of claim 19 n which said step (g) for submitting said received 
10 signal to a narrow band filtering stage is carried out with a crystal implemented R.F. filter. 

22. The method of claim 1 ) in which said step (h) for deriving a binary 
information stream is carried out with a squaring amplifier. 

23. The method of claim 1 in which said step (c) and said step (d) are carried 

out by: 

15 responding to said first binary signal and to said R.F. carrier to synthesize 

a said wavelet at said select carrier frequency as an output condition signal and 
responding to said second binary signal to provide the absence of a said wavelet as a 
synthesized said modulated carrier; and 

said step (d) is carried out by: 
20 broadcasting said synthe sized modulated carrier. 

Including the step of filtering said synthesized 
thereof. 

25. The method of claim 24 inlwhich said step of responding to said first and 
second binary signals is carried out with a controllable frequency synthesizer which is 

25 controlled in correspondence with said|R.F. carrier and said binary information of said 
information stream. 

26. The method for transmitting! binary information from an information stream, 
comprising the steps of: 

(a) generating a sinusoid defining R.F. carrier; 
30 (b) receiving said information stream as a sequence of binary signals; 

(c) modulating said carrier in correspondence with said sequence of 
binary signals by terminating portions of said carrier without substantially affecting 
frequency expanding distortion of said sinusoidal carrier; and 

(d) broadcasting said modulated carrier. 



24. The method of claim 23 
modulated carrier to enhance the integrit 
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26 in which said step (c) is carried out by effecting 
carrier by terminating at least one full cycle of said 



27. The method of claim 
said terminating of portions of said 
sinusoid \ 

28. The method of claim 27 in which said step (c) is carried out by selectively 
5 switching said carrier on and off for at least one full cycle of said sinusoid at the 

crossover locations thereof defining a cycle. 

29. The method of claim 26 in which said step (c) for modulating said carrier is 
carried out by synthesizing said carrier as a sequence of full cycle wavelets, the 
presence and absence of which corresponds with first and second binary components 

10 of said binary information. 

30. The method of claim 129 in which each said full cycle wavelet is 
substantially a sinusoid which extenps between a zero cross-over location at the 
commencement of a positive-going Half-cycle and terminates at a zero cross-over 
location terminating a negative half-cyc e. 

15 31. A system for transmitting binary information from a digital information 

stream, comprising: 

a transmission assemblylincluding: 
a local oscillator generat ng an R.F. carrier at a select carrier frequency 
exhibiting a waveform with a continuous sequence of wavelets each exhibiting a period 
20 defined between zero crossover positions; 

a phase tracking assembly, responsive to said carrier and having a 
crossover output at said crossover positions defining a said wavelet; 

a synchronizer assemby having an input responsive to said digital 
information stream and to said crossover output and providing synchronizing control 
25 outputs corresponding with first and second binary signals representing said binary 
information; 

a modulator assembly rfesponsive to said R.F. carrier and, to said 
synchronizing control outputs for deriving a transmission output by switching said R.F. 
carrier off at a said crossover position fon the said period of one or more said wavelets 
30 to define said first binary signal and for transmitting said carrier for the said period of one 
or more said wavelets to define said second binary signal; and 

an R. F. transmission assembly including an antenna and responsive to 
said transmission output for effecting the broadcast thereof at said select carrier 
frequency as a broadcasted transmission output; and 
35 a receiving assembly including: 
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a receiving antenna assembly responsive to said broadcasted 
transmission output to derive an antenna output corresponding therewith; 

a filter assembly responsivejto said antenna output for deriving a received 
modulated carrier signal; and ! 
5 a demodulator assembly responsive to said received modulated carrier 

signal to detect the respective absence ^and presence of said wavelets to derive 
received binary information corresponding with said binary information from said digital 
information stream. 

32. The system of claim 31 in which each said wavelet represents a sinusoid 
10 of 360° extent. 

33. The system of claim 31 in whigh said synchronizer assembly includes an 
ANDing assembly having said synchronizing control outputs upon the synchronized 
occurrence of said first and second binary signals with a said crossover output. 

34. The system of claim 33 in which said synchronizer assembly includes a 
15 timing network responsive to said synchronizing control inputs for extending the duration 

of each to correspond with the said period of at least one said wavelet. 

35. The system of claim 31 in whic h said R.F. transmission assembly includes 
a Class A amplifier coupled with said jmtenna and responsive to amplify said 
transmission output. , 

20 36. The system of claim 31 in which said modulator assembly includes a 

harmonic filter for removing harmonics from s;iid transmission output. 

37. The system of claim 31 in which said receiving antenna includes: 
a receiving antenna responsivejto said broadcasted output; and 

a pre-amplifier of Class A configuration coupled with said receiving 
25 antenna and deriving said antenna output. 

38. The system of claim 31 in whichlsaid filter assembly includes a band pass 
filter responsive to said antenna output and configured for passing substantially only said 
antenna output at said carrier frequency. 

39. The system of claim 31 in which skid demodulator assembly comprises: 
30 a first Class A amplifier stage tesponsive to said received modulated 

carrier signal to derive an amplified received modulated carrier signal; and 

a second Class A amplifier stage! responsive to said amplified received 
modulated carrier signal for deriving said received Ipinary information in rectangular wave 
form. 

35 40. The system of claim 31 in which said\demodulator assembly comprises: 



-25- 



'rney Docket: ICL 2-002 



a Class A amplifier stage responsive to said received modulated carrier 
signal to derive an amplified received modulated carrier signal; 

a reference oscillator w th a reference output at said carrier frequency; 

and 

5 a digital signal processo ■ responsive to said reference output and to said 

amplified received modulated carrier signal to effect a comparison therebetween and 
propagate said first binary signal in tme absence of a said wavelet and said second 
binary signal in the presence of a wavelet at said amplified received modulated carrier 
signal. 

10 41 . The system of claim 31 i i which: 

said filter assembly com arises a narrow-bandpass filtering stage provided 
as a R.F. crystal implemented filter selected for passing said select carrier frequency. 
42. The system of claim 31 i t which: 

said demodulator assembly comprises a squaring amplifier. 
15 43. Apparatus for transmitting binary information from an information stream, 

comprising: 

a local oscillator generating an R.F. carrier at a select carrier frequency, 
exhibiting a waveform with a continuous sequence of wavelets each extending between 
zero crossover positions defining wavelet periods and exhibiting substantially zero 
20 electromagnetic wave energy; 

a phase tracking assenbly responsive to said carrier and having a 
crossover output at said crossover positions defining a said wavelet; 

a synchronizer assembly responsive to said information stream and to 
said crossover output and deriving synchronizing control outputs corresponding with 
25 first and second binary signajs representmg said binary information; 

a modulator assembly responsive to said R.F. carrier and to said 
synchronizing control outputs and derivinb a transmission output by switching said R.F. 
carrier off at a said crossover position to define said first binary signal and for 
transmitting said carrier for at least the said period of a wavelet commencing and ending 
30 with said crossover position to define said Second binary signal; and 

an R.F. transmission assembly, including an antenna responsive to said 
transmission output for effecting the broadcast thereof. 

44. The apparatus of claim 43 ip which each said wavelet represents a 
sinusoid of 360° extent. 
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45. The apparatus of claim 43 in which said synchronizer assembly includes 
an.ANDing assembly having said synchronizing control outputs upon the synchronized 
occurrence of said first and second bmary signals with a said crossover output. 

46. The system of claim 45 in which said synchronizer assembly includes a 
5 timing network responsive to said synchronizing control inputs for extending the duration 

of each to correspond with the said period of at least one said wavelet. 

47. The system of claim 43 in which said R.F. transmission assembly includes 
a Class A amplifier coupled with said antenna and responsive to amplify said 
transmission output. 

10 48. The system of claim 43 in which said modulator assembly includes a 

harmonic filter for removing harmonics from said transmission output. 

49. A system for transmittirg binary information from a digital information 
stream, comprising: 

a transmission assembly ir eluding: 
15 a local oscillator generatin j an R.F. carrier at a select carrier frequency 

exhibiting a waveform with a continuous sequence of wavelets each exhibiting a period 
defined between zero crossover positions; 

a phase tracking assemble, responsive to said carrier and having a 
crossover output at said crossover positions defining a said wavelet; 
20 a synchronizer assembly lhaving an input responsive to said digital 

information stream and to said crossover! output and providing synchronizing control 
outputs corresponding with first and secpnd binary signals representing said binary 
information; 

a modulator assembly resionsive to said R.F. carrier and to said 
25 synchronizing control outputs for deriving altransmission output by switching said R.F. 
carrier off at a said crossover position for the said period of one or more said wavelets 
to define said first binary signal and for transmitting said carrier for the said period of one 
or more said wavelets to define said second binary signal; and 

an R.F. transmission assembly! including an antenna and responsive to 
30 said transmission output for effecting the tlroadcast thereof at said select carrier 
frequency as a broadcasted transmission outpu^; 

a receiving assembly including: 
a receiving antenna assembly responsive to said broadcasted 
transmission output to derive an antenna output corresponding therewith; 
35 a receiver local oscillator having a select mixing frequency output; 
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a mixer assembly responsive to said select mixing frequency output and to 
said antenna output to derive a nrixed output exhibiting intermediate frequency 
components; 

a filter assembly responsive to said mixed output to derive a select 
intermediate carrier output at a select sad intermediate frequency component; and 

a detector assembly responsive to said select intermediate carrier output 
to derive a binary information output corresponding with said binary information of said 
digital information stream. 

50. The system of claim 49 in which receiver local oscillator select mixing 
frequency output is an integer multiple of said select carrier frequency. 

51 . The system of claim 49 in which said receiver local oscillator select mixing 
frequency output is at a mixing frequency which is an integer ration with respect to said 
select carrier frequency. 

52. The system of claim 51 i i which said select mixing frequency output 
mixing frequency is greater than said select carrier frequency. 

h which said select intermediate frequency 
component. 



53. The system of claim 51 
component is a sum intermediate frequency 

54. The system of claim 49 in w lich: 
said transmission assembly 



is reiterated as n transmission assemblies 
providing n discrete said broadcasted transmission outputs. 

said receiving antenna assembly is" responsive to said n discrete 
broadcasted transmission outputs to provide said antenna output corresponding 
therewith; 

said filter assembly includes h filter stages each responsive to said mixed 
output to derive respective n said intermediate carrier outputs at n select, spaced, 
discriminate intermediate frequency components; and 

said detector assembly includes n discriminator stages responsive to 
respective said n intermediate carrier outputs to derive n respective said binary 
information outputs. 

55. The method of transmitting binary information from an information stream 
comprising the steps of: 

(a) generating an R.F. carVier at^a s\>)ect carrier frequency and 
exhibiting a waveform with a continuous seauence\of ywsavelets each being' defined 
between crossover positions representing substantially^ zeroynergy level; 

(b) receiving said informationptream ^s a given sequence of first and 
second binary signals; 
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(c) responding to said first binary signal and to said R.F. carrier to 
synthesize a said wavelet at said seleat carrier frequency as an output condition signal 
and responding to said second binary signal to provide the absence of a said wavelet as 
a said output condition signal; and 1 

(d) broadcasting said output condition signals at said select carrier 
frequency. 1 

56. The method of claim 55 irfcluding the step of filtering said output condition 
signal to enhance the integrity of said output signal at said select carrier frequency. 

57. The method of claim 56 in which said step (c) of responding to said first 
and second binary signals is carried out with a controllable frequency synthesizer which 
is controlled in correspondence with said 
information stream. 



Apparatus for transmitting 



58. 

comprising; 

a local oscillator generating an R.F. 
exhibiting a waveform with a continuous sequence 
zero crossover positions defining wavelet perio 
electromagnetic wave energy; 

a wavelet synthesizer restoonsive 
input to derive a synthesized output incl iding a 
frequency representing a first binary vs 
wavelet signal representing a second bina 

a controller, responsive to 



R.F carrier and said binary information of said 
binary information from an information stream, 




select carrier frequency, 
each extending between 
exhibiting substantially zero 



. carrier and to a control 
signal at said select carrier 
ve and th^A absence of a said synthesized 
y valve; 

aid information stream to derive said control 
inputs effecting synthesis of said synthesizer output in correspondence with said binary 
information; and 

an R.F. transmission assembly, including an antenna responsive to said 
synthesizer output to effect the broadcasting thereof. 

59. The apparatus of claim 58 ip which each said wavelet represents a 
sinusoid of 360° extent. 

60. The apparatus of claim 58 in\ which said R.F. transmission assembly 
includes a Class A amplifier coupled with sai<\ antenna and responsive to amplify said 
synthesizer output. 

61. The apparatus of claim 58 including an R.F. filter configured for filtering 
said synthesizer output to remove harmonics and signal aberrations. 
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